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Importantl 



About the Apple II Memory Expansion Card 

The Apple® IJ Memory Expansion Card adds extra random-access memflry 
(RAhf ) to your Apple 11, Apple 11 Plus, or Apple He computer. The Btandard 
memory expanakm card comes with 256K RAM, bul it can be expanded to 
5l2Kj 768K, or J megabyte. See your dealer for more infociriatiffli, 

Because RkU on the main circuit board and on ai^ Extended SDcoliimn 
card is handled differently from RAM on the Apple II Memory Expansion 
Card, adding a memory expansion card to an Apple II or an Apple 11 Plus 
won't enable you to nm software desired for an Apple lie or an Apple lie 
wiUi M exiended 30-column card. 

There are several ways you can use the additional meiTiory you gel by 
adding a mernory expansion card to your computer system; 

□ You can run sophisticated application programs ihat take advantage of 
the memorj' expansion card's exira memory. 

a You can ropy programs Lke AppleWorks'^ lo tlie memory expansion 
card. This makes ymir program nm faster by saving the time ordinarily 
spent accessing the program disk. 

□ Von run terapomrily save dala on your nwmory expansion card. This is 
particularly useful when you have more than one program thai uses the 
same data, or if you refer to cert^n data regularly. 

f^ote to Progratiimem: [f you will be writing programs that use the 
memory expansion card's R^M, see Appendix B, "Assembly-Language 
Interface," 
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Installing the Card 



InstaUing the memory expiinsiDn t^ is easy. Here's how: 

1. Turn off the Apple II power switch, but don't unplug fhe power cord. 
3. Hfimove the Apple H cover. 

3, ToiKh the power supply case (the large metal box on the left side of the 
main circuit board) to dischjirge any sl^itlc elecnicity that may have 
accumulated on your clothes or boriy, 

4. Insert the card in any avEulable sEot (except slot 3, or the 

AUX, CONNECTOR slut on tlie Apple lie). Don t touch the gold fingers 
along the bottom edge of the card or the camipiinents on the card. Install 
the card by rocking it from back to front until it is firmly sealfid in the 
slnt, See Figure I. 



Fiffurel. InKrIina Ihe Curd 




Impartantl 

If Vou'Tp not sure whffher a pmiyiitn b 
buHrd in ?oscal, PniDOS, or DOS, jitu inn 
UbU^V rind out by flheddng Uh label on 
itie prognini dak w by dieckins Lhir 
EuanuaJ lEi-i] cjun? wItFi i\k Fhrograni 



If any oF the application programs yoult be using with the memoo 
expansion cai^ are Pascal based, the card must be installed in 
slot 4, 5, or 6, 

5. ReplacetlieApplellcover. 
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How It Works 



Important! 



Vou don't ncpd to kiiow un>'ihins ubout how tlie memory ^-xjjynsiim card 
works to use appiJcalioii programs \hhl aulomalJcsJIy take advanl^ of the 
exira memofi' on the eari tf iliiit's »[J you plan to do witli Ihe memory 
txpmision card, yoii fan 5top leading lighl \\ert. 

Problems? If you think your card Isn't working as it should, you can lest 
il by using a diagnostic program that's built into the card. See 
Appends A, "Diagnostic Test," for details. 

If you would like to use the memory expansion card to speed up Uie way 
your application programs run or as n lempomry storflg*- area for data, yon 
need to understand a litlie more about rhe way Ihe card works. 

Think of the memory expansion card *is a cross bel;we«i a disk and 
random-access memory, (Tiiat'i wiiy you'll sometimes hear the card called 
a "RAM disk",) Like a disk, it must be formatted before you con put fiJp-S 
on it; also like a diek, it nuist be addressed by its voiume name or by 
ils slot number. Like RAM, ilie computJT can access tiie informaljon on it 
very quickly; also like RAM, what's stored on it is sirred temporarily— 
when Ihe power is turned off, thf informaUon on it disappears. 

Because the memory expamiion card's storage is temporJirj', it's 
important to save your daU to disks ^ regular intervals. 

For your ron venience, the memory expansion card is auionialically 
Tonuatted to be used as a data disk for the prognim disk in the startup drivt?. 
This occurs the first time the memory expansion card Is accessed after 
turning on tiie Apple 11 power switih. 



Ilirt^ iiynuKTHiwify™!' Apple lie k 
^nhfiiHT'd- \i yuu ha v an enhanrpd Up, 
^ou Jl wlhewiirrtsftppi- //pjillielnp 

of your M^rfiTi wfirr yim i^ran up >r>ur 

viimpulT-irjiiuliavpanrnTjfiiial .^pplellp, 
i.nu'11 S4^ihi"iviirlb4ppic II. 



An EKception 

If you havt: an original Apple He tliai hiL^n'i been enhanced, there are 
certain occasions wjien I Jie card wont be formatted automatlcaJly, The 
occasion arisps when yon use a ProDOS'^'based prDfiram, in 80-column 
mode, and you switch !o another program without having accssst^d the 
card. Subsequent programs, assuming liiecard has already been formatted, 
won't format ihe cttrd, and yiiu wiwi'i be able to save data on it. You can 
avoid thi3 problem by formatting the card with the ProDOS Uhpt's Disk, or 
by turning the computer olT beiwwn applir-atkms. 
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With ProDQS 

ir ttie program disk in your startup drive is ProTX&based. the memoo 
eKpnsion card foraiuts iispll fur PmDOS wlih [he vdume namt /«*««, 
where n is the slot number rmlainlna your mHnorv e^piuiBJ«^ card. (A 
iTiemory expansion card in slot ■!, for example, would have the voliiRi* 
namp /RAM4.) To Siive a file called MEMO on the ratrauiy expansion card. 
you'd use the pathname /i!flP4/MEWQ. 



With Pascal 1.3 



Programi wriEleri wiH\ Piirlinr ^■E'ralnns erf 
!'aftffll[l |[irl2)'.t<in"lfciiirti'h[]Hinuic 
LKe ^dijjuoniil inenmry m Ihe meniocs' 
i?\[iani>ioii uiEd. 



If the prograici dleti in your siarlup drive is Pascal 1 S-based, ihe memor; 
expansion card formats itself for Pascal with the volume name r*mp. 
where n is Lhe siot number containing ynnr :nemory expansion card. To 
sQve II file callpd MEMO on the memory e;tpansion card, you'd t>T)e 
Bflfn : riEMD as the name of Ih^ file. 

Note: PreDOS and Pasoal i^an't ahare llie memory expansion card. It 
mii^t be fomiatied for one or the other. 



With DOS 3.3 



fnntinninfi. 



Lmportanti 



1'\\& memory expansion cord does not automatically mitiaiii* rtseif *hen 
you start up a DOS 3,3 program. To iniiiulize the memory expansion r^rd for 
DOR 3.3, type I H'n, where p is the slol nnmber containing y{^r men?^- 
expanfiion card. 

More you type iN'n you need In heinth^r BASIC envirainwni If >E^un' 
not Iliere niready— that is, if you don'1 see a B ASEC prompi rhar&^r f i t 
on your screen— remove the disk from your siartup drive, prvs^ 
rSlf CONTROL It HESFT [ lo exit from the prnfiraiTi you're in. ih«i pres? 
iKMsrtnciClfREaFTl to get into the BASIC environment 

jfcWarnmg I After you initialise the memorj' eKpaiwin card by typing i**«, you 
I won't be Bble to format DexiWe disks nniil you restart vfHir Apt^ U. 



yowhWDikrr 



To save a DOS 3,3 file on [he memory oiponsion card, follow the applipadon 
programs inslmctiors for saving files. When you're asked for the slo! and 
(Jrive number, type !he rumber of \he sk)(. containing y^ur memory 
expansion canJ and drive 1. 

By the Way: DOS B,3 handles iinly 400K volumes. SO only 400K of the 
memory espansion card's RAM is available to DOS 3.3 users. 



Starting Up From the Memory Expansion Card 

In additJon to saving and retrieving data files from the memory e^ipansioTi 
oard, you ran save time and dish swapping by saving and starting up 
progmms from the memory ejtparsion oard. But this is pmctlca] only i^ith 
ProDOS-based applicatiOTis, The reasons are that, first, you can't start up 
DOS B.3 progmins fruiu the ciird; sei]tind, loading Pa^ial-bmed ptogranis 
onto the memory expansion card requires the Pascal system disks. 



Fw nmn' inrnriMtinn on copilpR nlwi. rood 

thp a^iroprialp section of the PrnDfiS 



Before You Can Start Up 

Here's what you miisi do before you can start up from Ihe memory 
expansion card; 

1. Format the memory ejipansfffli card with the appropriate opemting 
system— in most easps ProDOS. Even tiiough the memory expansion 
card Ls automaLieally formaliied as a data disk when you start up a 
ProDOK-based program disk, it isn't formatted as a startup disk, Tt put 
startup information on the memory expansion card, you have to format 
it using the formatting utility on iheFroDOS Uiiir'i- Disk or using the 
fnnnQt option on a ProDOS program disk, 

2. Copv the program filefs) onto the memori' expansion c^ird by using the 
Copy a File utility on the ProDOS User's IHsk. 

Disks That Can't Be Copied: If your program is copy pro(£f ted, you 
won't be able to (]opy its files to the memory expansion curd or start it up 
from the memory expnsion card. 
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:niJO[i fflslPr llian finmalliiisa disk. \U 



Copying an Application Program to the Card 

Here's how yciii woiiiij ' (^p,v Apiili>Wori^s""j Apjtte Access JJ, Apple Writer l[ 
or any other ProDOS-ltased application program to tJie memory expansion 
c^^r^\^^smgihpP^oDOSi'ser■^iDisk. 

By the Way: If you have an enhanced Apple lie with 1 28K and access to 
tUeSjtstem Utilities Disk (Vereion 2 or later), you nugJit wani to use the 
Sj/stem Utilities Disk instead of llie ProDOS User's Disk to copy files 
from application pn^rams to Uie memory expansion card. 

The System UtUilies Disk has two advarl-'iges over the ProDOS User's 
Diit it doesn't require you to know the volume nainia of the disks you're 
copying, and it copies the comenis of sulxiirectories without special 
insTfurtions from you, 

1. SiariupihePToDOS User's Disk. 

2. ['resalTirorppoDcs fileb (utilities^. 
9. Press[vJforvnnjnE cnpiMflNOS. 

4. PresslTlforFOSMflr a voluwe, 

&. Type the slot numljer containing your memory expansion card. 

6. Type a name fur your memory expansion card (for example, fiAMi ), 
and press Ipetupn] . 

7. TypeHftoindiraiethatit'sOKtoerasBwhat'sontJiemenimi' 
e:^pansion card). 

B. WhpnyouswthemwKsa^FPRMflT complete, press fiscl twice to 
get back to the ProDOS Filer menu. 

&, Press [FJ for FILE caMrtftDs. 

10. P^ess[c]rorCDp¥ files. 

What you do next depends on whether you're copying AppleWorks, 
Access n, Apple Writer It, or some ottier ProDOS-based appiiftitinn proflram 
onto your meinorj' expansion card. Find the Instnictions ill at apply to you, 
and read on. 
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Copying Appl&Works to Your Card 

If AppleWorks is the first or oiily pn^nun yuu're (iipyirig unto your memory 
cKpansinn card, follow instruci3ons l-lOin the aeclion "Copying an 
Applkaticm Pnigruiti to liie Card," then follow the seven Inslmctkms in this 
seotlon, which apply specifirally to cop>1iifi AppleWorks lo the memory 
ejipansbn card. 

IT you've Jilrpady copied a PraEiOS-baBed application prt^ram on lit the 
memory expansion card, foUow inslnictions 1,2,^. and 10 in th<! sectjon 
'Copyins an Application Program to iJie Card," then follow the seven 
iDstructk>ns In this section. 



1. Type: /ftPPLEwoRKs/-, Then press inrmnN 



Z. Type whalever name yoii gave your memary expansion card, followed 
by a slash and an equal sign (for example: /Hflpifl /■)■ Then press 

3. Pfit ilu^AppteWorks Startup disk in fme of your disk drives and press 

As each file is cqjied from the startup disk to iJie memory expansion eird, 
you'll see a messa^ like this on your screen: 

PPDPGS 

COPIED -> PRODDS 

When all the files hflve been copied to the [[lemory expansion card, you'll 
see the message: 

COPr CnMPLETE 

Now you need to go Wuxmgh the same procedure witli your AppleWorks 
Program Disk. 

4. Press [retuphj to gel bark to the etan of the Copy l^les display, 

5. Type: /flppLEwaans/- and press fBlfLiflMl 

8. Type whatever name you gave your memory expansion card, followed 
hy n sliL'ih and an equal sign (for examine: /RftM*/-).Then press 

7, Replace \h?AppleWork£ Startup disk with the -4pp^eH'orte 
Pro^ni iti Disk and press i return j , 



i AppiFllHraie^'EipanrdonGaji^UKr>|i4'unuil 



When iill the TJes have been copied, you'll see the mesSaftGt 

COPV COMPLETE 

Starting AppleW orks: To get out nf the PrrjDOS I'tjlitjes and into 
AppleWorks, prr^s r^cl twice lo get back to the Filer menu, press [oj hx 
GiJ t T, press IWygwJ Ln get bafk to Ihe Main Menu, fffcss IT) for 
APPLESOFT Hftsic.imd type PH'r where?* is the slot containing your 
memory expansioji card. 

If you have mor^ than one program on the memory expansion card, type 
-/RAnp/APLLJ0HifS.5V^TEn{ where?/ is the slot conUiiniiLg your 
memory oKpansion card) instead at ph'tt. 

Copying Apple Writer II to Your Card 

If Apple Writer II is the Hrsi or only program you're copying onto your 
meriMy expaiLsion card, follow instructions 1-10 in the section "Copying an 
Application Program to the Card.'' then follow the ten mstructjons in this 
section, which apply specifically to copying Apple Writer H lo the memory 
e:ipaasion card. 

If you\e already copied a ProDOS-based application program onto the 
memory expaniiiun c^, follow instructjons 1, 2, 9, and 10 in the section 
"Copying an Application Program to the Card." tiien follow the ten 
instructions in this section, 

1. Type: /AuartASTEB/'Then press fprunN I 

2. Type whatever name you gave your memory expansion card, folbwed 
by a slash and an equal ^( for example: /kflrti /-), Then press 
[FfgruPMl 

3. Put tlie-4pp/f B'nterZ/Mfwterdisk inoneof your disk drivesand 

press rHETURN t 

Ab each file is coined from the program disk to the meihOry expansion card, 
you'll see a message tike this on your screen: 

COPIED -> PG0D05 



SfAnin^ Up froEiL itie Hefnor^ Kxpai^nion Canl 
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if you have already copiod another ProDOS-bas-J ypplicallon onto the 
memory expansion card, you'll get the message: 

DELETE EJtrSTlHG FILE' (1/t*i 

Vou Diily iiwd onr: phodds Tile for all the PrnDOS-based application 
programs on llie memor>' e\parstan card. This ProDOS n|p is iderttlcjil to 
the one that's already on Ihe card^ so press \n}, and the program will sitip 
over tills rile and pmcewl Wi tlie next file on the disk. 

Wlien all Ihe files have been copied to the memory expansion card, you'll 
see tbR message; 

copy CnmPLETE 

(Be pailentn IJierc are over 40 files on lite Apple Wrifer Master disk,} 

Rigtii before the message cdpv complete you'll lie^rabeep, and youH 
see tlie message: 

Filf- EipFctcd 

HS4 can't be copied because ii's a subdirectory fijll of files, not an hidi vidual 
He. So riie next step in copying the Apple Writisr Tiles to the memory 
expansion card Is to create a subdirectory on the memory expansion card 
and cop>' the fdes from tlie subdui?ctory on the disk to the subduwCory nn 
the card. 

Here's iiow: 

4. Fresfi riscl to ^^ bach [n the File Commands nieun. 

B. Press [m] for HflKE dibectorv. 

6. Press /RRn4/HS^ and pre:is| return j. 

7. Press fllcl to get back to the File Commjincls menn, 

8. Pressl^forcnPY files, 

B. T.vpe/flw£PASTER/HS^/'-andpress[p^HNJ, 
10. A.'isEimins that RAM4 is the naine of your memory' expansion cani, 

[>|H' /Bflrn/hSi/- and press | bftormI . (If you named your card 

something else, type l.hot name in jilair af liMH.) 
1 L Put your Apple Writer H Master disk in one oF your disk drives (if it's 

not still therej, and press Ihetuhni . 



W 



ApTite H Memory Eipuuwn Cord Iht'5 Uvutal 
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When all filea in the subdirectory have been copied to yaw mMnwy 
expansiraicard,you'Lseel^mefisJi^CDP¥ complete. 

Sfarling Apple Writer 11: To Ret out of the ProDOB UtiJuies and into 
Apple Writer IT, nress f^c] twice to get baci to the FDct menu, [ffes [oj 

for QU 1 T, press [HEM^liD t^ fip^ b^^^ ^ i*"^ f^^if^ ^^^"^"1 P'^^llJf**' 
APPLESOFT Busi c, and i,vpe PU'n where n is the slot containing your 

memory expansion card. 

If you have more than one program on the memory expansion card, type 
-/Bflnn/flu.svsTErt (where fi is the slot containing your mentory 
expansion car[3)instead of PB'n, 

Cr ying Apple AcoaBs U to Your Card 

If Acotss II is the first or only program you're copying onto your memory 
expansion card, follow instructions l-lO in the section "Copying an 
AKilication Program to the Card," then follow the three insiJuetions in this 
section which apply Rpecificaily to copying Access II to the memory 
expansion card. 

If yoii\'e already copied PronOS-based appliceljon program onto the 
memory expansion cardj foLow instniclion& 1, 2, 9, and 10 in the section 
"Copying an ApplicBtiiffl Program to the Card," then follow the thre* 
mstruciionsiniius section, 

1. Type 'ftcs/-. Then prRSfiijrryRNj, 

2. Type whatever name you gave your memory expansion oard, followed 
hyaslaGhandanequalsign(foreKample;/MM4/*). Then press 

^pl'tlJR^I] , 

3. Put the^cceM///Yoffrttr«Z?wA:inoneofyourdisk drives and press 

I RETURN L 



As each file is copied from the program disk to the memory expansion card, 
you'll see a message like this on your screen: 



PHODOS 

COPIED -A PRODDS 



91v^ Ui>Fn)iii T^ Mi^Biff^ Eirpuriqifln Card 
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ir you have already copied anotJier PraDOS-based appf ication onto the 
memory expansion card, you'll get the messa^ 

PBODGS 

DELETE EKISTIHG FILE' (¥/H| 

Yoli only need one prddos file for all thp ProDOS-based application 
programs on Uie memory e?4pnnsion card. This ProDOS file is identical to 
the wie ihal's already rai Uie t^d. so press [n] and thP progmm ifrTll skip 
over this file and proceed m the next Tile on the disk. 

When all tht- files have been copied to the memory expansion card, you'll 
sa« the message: 

CDPV COMPLETE 

(Be patient, there are 13 files on thej4tce4s // Program Ditk.) 

Stiirtinif Access il: To get out of the ProDOS lUiltiies and into Access n, 
press [j^ twice 10 gel back to tiie Filer mpnu, pto^s [o] for QUI T, pmss 
I SETURN I to fle^ hack to the Main Menu, ;^ess[l] for /APPLESOFT 
Bfls ] c, and i^fpe pr'" where n is the akit conutining your memory 
expansion card. 

If you have more Ihan oru* program on the memory expansion card, type 
- /fiAMn/ftCsas.svsTEn for Ihe 80 column version of Access Hot 
-/aflMn/flC54i.EYSTEnfori:he'10-columnversionofAccess II (where 
B is Uie sk)i conUiining your lIlell^ory expansion card) inslcad of ph*»i. 



Copying Other ProDOS Applications to Your Card 

If you're copying a different ProDOS-biiSpd application progrmn co the 
jBEiTwry expansion card, use the prereding instructions for guidani^^— j^t 
be sure Xa type the volume name of Uie prognun disk you're Cf^ying iiLstead 

of /ftPPLEWaSKS, /flCS^tJ: /flWEHflSTCH, 

If you don't know the name of your E^ipllcation program disk, put the disk in 
one of your disk drives and use the Uit Valumes command to find out 
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Putting More Than One Program on the Card 

If you wish, you can copy more liian one prugmm's lilt's unro the roemmy 
espflnaKm card, hm to start one of Ihem iip, ^ou need to know the name of 
the proRrain's sysreni file, Reiid thR section lilN "Starting Up With More 
Than One Pnftram on itie Memory Expansion Card." 

[f two or more of tlie programB you want to put on your menLOry expansion 
cwd happen to have system files with identical names, you'll need to create 
subdirectories before you copy the files onio the memory expansion cMd. 
See the FroDOS Users Manual for more infomuitiim (Ui creating 
eubdirectories. Another good rr^ason fof putting pmgram:; into subdireiitories 
on your memory expansion card is that there's a luniL lu liow many files you 
con Tit in a PreDOS directory. {The limit is 51.) With pro-ams, like Apple 
Writer II. that have lots of Tdes^ youU run out of room In the volume 
directory kmg before you nin out of memory space on the card- 



Two Ways to Start Up Program* 

if you've capu^ii only one proRram's Tdes onto the memory expansion card, 
there ore two ways U> start up that program; 

n Press ftn- rcoNTBOLK reset ] . When you do this, the Ai^le 11 scans the 
slots starling at skit. 7 looking for a .startup device (a disk drive— or 
equivalent — containing ^ program disk). The Appjp 11 rWDgolzcs the 
memory enpunsion card as a startup device, and your program is loaded. 
Beoau^ihe Apple II starts ai the higliest numbered slot and works its 
way down, m^e siu^ yoiir memory expansion curd is in a 
hi^r-numbered slot tJian your disk drive controller card if you want lo 
start up pm^ams fmm it, or you slu)uld use the following alternative 
startup method. 

D Type PH*»i (where Tils the numberofiheslolcontalningyuurmemory 
expansion card). 

?Jote: Before youtypePO'p.youneed to bein the BASICenvironmenL 
If you're not there already— tiiat Is, if you don'i ?C' ii BASIC prompt 
clutracter ( il on your screen— press rsl TcoNTROL H beset i to exit from 
the program you're hi, then press I control KflEseri to gel into the 
BASIC environment. 
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(/ftflfi/efoSMr/t'p? IFynugetlhpmessagf UHftHLE to staut up 
FHDM nEMORV CARD, U means you /OTgoltoformat the inemory 
eiipansbzi cord before ropying pmfiram fries onto ii. See liie section Utled 
"Before Vou Can StMt Up" for mure informalion. 



Starting Up With More Than One Program on the Card 

Ifyou have copied more than one program's files onto the memory 
expansion card^ the firsr slartup pro^m In Ihe directory will be tlie one 
that slarts up. To start up one of the other programs on the memory 
ejipanaion tard, you need to know the name of the program's system file. 
(Hint Check the directory of the pmgrdEn disk. The system fde wiU have 
the word s^^fi^n in it.) Oace you know the name of Uie program's system 
file* you tan e%\i from tlie program you're in, type a hyphen, then type the 
pathname of the other program's ,system file 
(-/BAMn'APLWDWtts.sYSTEMfurAppleWorks, for example), or the 
prtijiram's prefLv { / Hflnn) followed by Uie program's syslem file name 
(APIjWORKS-S VSTEM, for exampie| The specifics of leaving one program 
and starting another differ depending on your software. 



Radio and Television Interference 

The equipment described in this manual generates and uses 
radio-frequency energy. It it is not inslalled aiid used properly— that is, in 
Btric^ accordance with our insLruclions— it may cause inlerfereniie wiUi 
radio and lete^ision reception, 

Tliis equipmeni has been lested and complies with the limits for a Class B 
computing device in accordance witJi the specifications in Subpart J, 
Part 1&, of FCC rules. These mles are deslgmni to provide reasonable 
proteclion against such inlerference In a residential installation. However, 
there is no guaranlee dial the itkterTerence will not occur in a particultir 
insutlation, especially' if a "rabbit ear' television antenna Is used, [A "rabbit 
ear" animna is the telescopinfl-rod type usually coniained on teievwion 
receivers,) 



ii 
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Vou can detiinnipe whelJier your eompiiter k cau^nft interference by 
turning it off. If tlip interference slops, il was probably caused by the 
computer or lis peripherals. To further isnlatp the prableni, disconnect Uie 
peripheral devices and their input/output cables one at a time. If the 
mlerferencp stops, it was caused by either the peripheral devic* or the 1/0 
eabte. These devices usually require p^hieltit^l I/O ciihles. For Apple 
peripherals, you can obtain the proper shielded cable from ^Tiur dealer. 
For non-Appie peripheral devices, coniacl the maniJacturer or dealer for 
assistance. 

If your computer does cause interference lo radio or television reception, 
you canlry to corred; llie inierference by using one or more of the following 
measures- 

D Turn the television or radio antenna until liie Interference stops. 

□ Move the computer U> one side or liie oliier of the lelevision or radio, 

□ Move the computer farther away from the television or radio. 

□ Plug the computer into an nutlet tiiat is on a different circuit than the 
television or radio. C^hat is, make certam the computer and [he radio or 
television set are on circuits eonimlled by different chcuit breakers or 
fuses,) 

n Consider installing a rooflop television antenna with coaxial cable lead-in 
between the antenna and television. 

If necessary, you should consult, your Apple-authoriwd dealer or an 
experienced radlo/televism technician for additional suggestions. 



Consider Your Memory Expanded 



By now you should Jiave a pretty good idea uf liow you can use your Apple II 
memory expansion card tc 

D Run sophisticated proff'ams especially designed to talte advantage of the 
memory exparskin card; 

□ Make regular programs run raster; 

□ Temporarily store oflen-uaed data. 

The rest of thl^ manual covers information that is primarily of interest Eo 
programmers. 
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Appendix A: Diagnostic Test 



The Apple [1 Meinury Expiirisrcm Curd Iws & Uuili-in prognun that tests the 
RAM and other eircmtry on tile card, 

^Warning I Ttos Test will erase ^y infoimatlon i^rpd cm Lhe card. 

[f y£Hi suspect that your memory expansion card isn't working properly, 
follow ttiesQ 3tep$ to start the diagnostic test, 

1 . Start up your rnmpiiler wiLhoul a disk in drive l and press 
[tontrol H reset I 

2. TypeCALL -ist andprt^^ lnFTJHNl 

3h Type cnf ao and press rFLETURN] (where n is the niutiberof the slot 
conT^ininK your memory expansion card.) 

After90secoTids,yoTi'lleitherse'e the ^ords CARD ok or the words cabd 
f fl I LED (afcompanieri by aime beeps). If your card fails, make a Tiotc of 
the data em>r number thai, appears on the .^rreen and take your card to your 
dealer for a lune-up. 
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Appendix B: Assembly-Language Interface 

Experienced pragranuners can cnll (he memory' expansion <^ to move 
blocks or data of any sWe. This makes 11 poasifcie t(B yttta applications lo 
deni directly with d^ta flt^menlJi smalter ihan 512 b^ies. bypassing tht* 
apace managemHit of the operating syslems on each rail. Pn^rammer^ who 
use these conunands throi^ assembly-language calls mua make sure Qiat 
thl^ line dtiefi n[)t cunflici with ilie PruDOS or Pascal use of the device a^ a 
RAM disk. (ProDOS and Pascal handle memory allocation and deallocation 
invlaibty to the user by keeping track of which blocks ofdaia have be^ 
ttTitten to.) 

There are several ways yon car mak« sure your program doesn'i inierfere 
with thf! PioDOS or Pascal use or ihe memory expansion card as a RAM 
disk. The best way is to create a large diunmy file through operaiJng sysiem 
calls lo reserve space on Ihe disk. 

By the Way: Because using the assE-mbly-lansuage protocol is fairl>' 
compHtaM, we encourage you to use Ihe memori' expansion card as a 
RAM disk Ihrougli ProDOS or i'ascal btoeii device calls. 

Direct assembly-language calls to the mernory expansion card follow the 
conventions of the protocol converter used for devices attaclied to the 
external disk port on the Apple lie. 
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Appendix C: Apple 25 6K Memory Expansion Kit 
Installation Instfuctions 

The Apple H Memory Expansion Card comes with 2,56k HAM, Ynu can 
expand Ihe card's raemnry in incremenls of 266K up to 1 megabyte (1024K). 

[nstjdlJri^ a etiip incoirPcily can rain the chip. We sln^y Fecommend 
thai you have your dealer perfomi this uiigradf for ywi. 

Keep these points in mind when you instatl chips on the memory expansion 

□ Int^titil each chip so that the end inarked wlt}i &aAi% pointing away from 
the sold fingers on the bottom of the card, (See Figure 2.) 

□ Align all of the pins on tiie chip with socketSf so you don't inadvertently 
bend or break a pin in ihe process of instahins the chip. 

□ Press down evenly on each chip until it's firmly seated. 



Fibres. Mgniciry K^parLSjon Card 




AVfW.- To p-fptsnit niFiniiryJrtini 2561^' to 51^'. imprt RAM rhtps in ihA st^Al 
iocatUms marked ( Ij T/i pxpan/i m fntit'f! m-'ni>rjt,frmri ilSfCio 768K. iiiifrl RAM 
chips iathpeiqhlii}riitiiinRraarkei{(S). Tnp^pfinil tiwenril'i mejiiOjyfTim 76SfClo 
! viegahtfl", iawrt RAM chips in \heei^htUKatiomvmnTkfit(S}. 
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Appendix D: Testing the Memory Expansion Card 

To lesl iJie new RAM chips, gel [nto tiie BASIC ^m-mmmeni (by starting up 
without p disk in Mve 1 und Dressing rcowTfiOL K'^setD . Then t>T)e 



CALL -151 i HETlJflN] 

c nGftG [niTynN] (where Ji is the slot coiiUininfi the memor}' expansion 
card) 

After 3 miiiutffl ytiull either see the words card ok or the words card 
Ffii LEDj along witli an indkation of thp card sim (266K, 512K, "fiSK, or 1 
MEG>lfyoufienhemessaflPCAHD failed, or iriheoard size is less Umn 
you anticlpat«i. tihetk to make sure you insiallsd uli Eiii: cliipji torreotty, 
and if necessary, repeat the installation with a different set of chips. See the 
reference manual for the memory expansion card for more Information. 
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